System and Method for Generating a Bill of Quantities
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associated with a construgtion project, and to a data
storage nedi um havi ng stored thereon conputer code
means for instructing a conputer to execute a nethod
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has increased the pressure on constructlon organizations to be cost and time
efficient. Thus the complex and time consuming task of producing bills of -
quantities can present a major obstacle for the construction organlzatlons to

_meet those competitive demands

A need therefore exists to pfovide a system and method for generating a -
bill of quantities associated with a construction project, which seek to address at

least one of the above-mentioned problems.



the object oriented design data, the standard-based
description identifying standardi sed object properties
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‘the second dat abase conponent

the construction project; agd a generator for

generating the bill of quantities based on the bill of

gualities description |ibrary. The second database may

conprise first and second dat abase conponents, the
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non- st andar di sed description el enments chosen. for .
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dul e for assigning selected data fr '
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design objects for stbring in the second datab'ase comp’on'en_tv. ’ | A
The system may further _comprise'an object oriented design module
coupled to the first data base for generating the object oriented design data.
The second database may further store non-standardised description
~elements chosen for further facilitating generating the bill of quantities.
The system may further comprise an assignment module for assigning
selected data from the second database to respectiVe objects in the object

oriented design data and for assigning formulas for quantity take-off.



design data in a second database, the standard-based
description identifying standardi sed object properties
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the construction project; and generating the bill of
quantities based on the bill of qualities description
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The method may'furthe.r comprise providing ah'object oriented-des'ign_ ,
module cbupled to the first déta basé for genérating the object oriented design
data. | | : |

The method may further comprise storing non-standardised description
elements chosen for further facilitating generating the bill of vqu.éntities in the
second database.
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of storing object oriented design data representing
the construction project in a first database; storing
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Figures 4 to 10 show the series of screen shots
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Figure 3 shows a schematic functional flowchart of a method_and system'-

for generating a bill of quantities associated with a construction pfo_ject.

Figures 4 to 10 show the seﬁes of screen shots illustrating building of

components in a first database component of the example embodiment.

Figures 11 to 17 show a series of screen shots illustrating building of

parts in a first database component of the éxample embodiment.
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terms such as “coding”, "building up”, calculating”, “determining”, “generating”,

outputtlng , or the llke, refer to the action and processes of a computer system, or

similar electronic device, that manipulates and transforms data represented as

physical qUantities within the corhputer system into other data similarly represented
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cetqnageeldestyes snitad® form frdeifaning withi aggeﬂeealcwrpg&earcomputer The

Sﬁgﬂ\gme?%aég}r&‘%ﬂg&% Hb?l Bhﬂl%%@% Ehﬁarﬁ)ﬁm ?nedrum such as.
enpodi nment . e conput er “system nprise
c ergropléied o dhe mt@tbgt, syshspm or wireless medlum such as exemplrf ied in the

GSM mobile telephone system. The computer program when loaded and executed
on such a genera| purpose computer effectively results in an apparatus that
implements the steps of the preferred method.

Figure 1 shows a schematic drawing of a system 100 for generating a bill of
qua'ntitiee associated with a construction project, in accordance with an embodiment

of the present invention.' The system 100 comprises a first database 102 for storing
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conmputer network 212 via a7suitable transceiver device
214, to enable access to e.g. the Internet or other
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%gﬁj &p ghor er l ddr.ess, one or nore of the
& eolBE Ft?é ‘?ﬁx"l’ﬂ%e@& MG section, a nethod |
and sythe mdnputge sgstetn 2Q0acdmplisesl aqu@nputer aaodule 202, input

* PPEHeE] Fibel =S g ReB0i, 25 PR GocGaDe L il @ ouout

f @evicescautsitasua tisptay[208j, end printen21aut omat ed fashion to

“ang SyLee ROt sl 2be s SuiHRBHIS aEPmPHT R e via o

asmltablqotranactelm devizen214,0to @muleliaogesqotcsta@dlae drteasstcbr other .

SRl R, o8 v v BAANBBrE TER) S Wik e etwor

ofWANj).ed desi gn software package prow ded by Bentl ey,

Tunct  TREPORUACRAMVES P ebibbrintubng Shepbifye a

tRanMMessaMwmbmtéRAM)AQOmldta Bead QItlmMemmVl(la@_M) 222. The

Y t.s i.
&%é&%}r repg)dﬁeg%%{ alg% moc dﬁo%% ra&rgﬁsramPh r a@ lﬁtteﬁgces for
example /0 interface 224 to the display 208, and I/O mterface 226 to the
keyboard 204. ‘

The components of the computer module 202 typically communlcate Vla

an interconnected bus 228 and in a manner known to the person skllled m the .

relevant art.

The appllcatlon program is typically supplied to the user of the computer
system 200 encoded on a data storage medium such as a CD-ROM or flash
memory camer and read utlllsmg a correspondlng data storage medium drive of
a data storage device 230. The appllcatlon program is read and controlled in its

execution by the processor 218. Intermediate storage of program data maybe

| accomplished using RAM 220.



Figure 3, there are a plurality of properties e.g. 304
associated with the object 302, all of which nmake up

wo b@sgafioni ti on or reci pe for the object 302. ROUI/BG2007/000304
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particular, the properties hown in Figure 3 include a

description property 304, a rate property 306, a

| ocat i qReRhvRfsrtBavd0cognif@d iat M offe RS hldredd Gnedr more of the

! ayering property 312, a di mensi on propert 3&4, n

| RERRETS deschisd | Bl feckgropnd srosiger (3, mathod fpd System for

tb@?el&liﬁ%’&i oyl Bt _a?ﬁhlgbéjaféécﬂjti\at@fi wifle a?bbﬁﬁfu&@ﬁ %r&ject can be
erformed on .a ect orien conput er assiste ,

Bt e iR s et 76l et S Orfblefpr  construction

Mpeeitne dnBalbnatdd TehRn3d0thergdrittatinasiihe siNddduabtities. The

As d be appreciated by a perso killed.in the
Sraethgn “omil SRELEC T BE, SaRplr cmbpdtrenh oiP o fabgses and

gﬁFFﬁHatiﬁﬁrrﬂaé‘r@B foe buatingams stéhdai@bass® distmptiodf lisraries. The
|

[ 0 uantj ties. . Perhaps . t significaptly, the e
dExeTPl5; FERCHIRAEr v B ARCHRG disieilowhdelbrerise W existing
| dBjelct briemtet WesyropeRwarespadkabb rovited tby38entieynthaniely Bentley
t ere{ﬁg{e dgsi rabl e that the description property 304

reRitRstue ¥8andar d description library coding system

322 i nFidige exiusdlatescatnatitional flow-bharh 08K thefrhehoe addGystem

us in the exampl.e enbodi nent,.a first database
o Sh s Grrerles S TR o 85 dTL At 3 corstetio, Braietty a number of
debjecti 302 amdtheindsisbtiatedyropbriek meedttobe décidedz i Awilluteated in

TG0 BT S bt o e SR 556 e i

sBapdan of hatsielsl ksl up pthie odefinétiodr br recipédorf thiemobjec302. More

SRR St SR AR BRA S 504

deatel mppsthyn 806, & Idustiod propénty 308edi mateeid prpeey 310, tzelayering

by o NATa HimgbkionthPetrl S 4L Bk oSt s aFo)
hrag ,

UprdpertyB16pandaitymt pepery31Bi | | of quantities |
i Accbe siohar Ve eSER e B A REB b A Yk SRLR Fomouter

Exssistetiodesign 3@®OCRD) | softwarquanthivildieg oporeratioadniodeling (BIM)

ol A B0 S St B a porson

mekified wr thet @, dfythe lpFoperties assoaatet heithtier objptta302raneodr more

t he Bl M spf re 320, The.first_af cng.géstab»
comp PR e S eCaerBynh, T, 2Bl SE BRI, T PEhaps most
usighifcantly, s then diesdriftaose propestyt | 304c functionsodss ohe oaf tthe main
S . description. i ry -69ding ..s: 22 '
S BRAGSBh4Bbk 28 hd SR BRSPS b ot e
Stesatiptidn paeperty 36atfoflowsita standank desgipiondibearywcading system
t g, reshecti v i gp.-ohi ect [ :
372 TR Pl A5nt iogBL o5 e 9N ESOR 8, b Spe gramvi
aetmbiodimesitam fiest datahbsed component has been developed and is build-up by
a dedicated macro written by the inventor, utilizing the macro platform provi_ded,
as part of the BIM software 320. As an output from the so modified software
320, a standard-based description 'repon in the form of a report generated in
Excel format 324 can be generated. '
Furthermore, a second database component has been_developed and is

build up by a dedicated macro written by the in\)entor utilizing the macro platform



description information, while the second dat abase
conponent stores a second, larger part of the

W@ t@anagdt based description information i ndexerChyGrdo@000304

~ -pbwwrs \P3g4bi
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bPipndaid- ifepticall
- f gjdtemi 3mp. trhparﬁmapltﬁe ﬁmwtmte wnhd»ori@ﬂt grsey sandaidibased

sane standard-based identif®cation codes. As nentioned
above, there typically are nore then one

%mﬂﬁhdmha&%gdw/&&%sgl eﬂn@%&@@m@aa&b%é RofipohRefbisa@tllized for
2. For exanP in addition to the description

| feauanties edescriplien i the JPEeh § Sfapgard fiborary

aﬂQtabQ@e I.rﬁ)«@&égsgfoﬁhapszé )ba§éc2 ofiBthe1@p6it Herarded @b Estcel format
be appr.eci at ed t he e\E!Jerson skilled in tgebased on

0Pt A8, & JRIPTHE
i fHel ﬁﬂﬁdﬁr@dnb‘rzﬂyd:laﬁéb%fs@ﬂh ARSI FaTRTH 326 0utiliZiHy P eI @ written by

the respective obje erties into t eb|
' qﬁ‘gnt"iv? oéé?fbmﬁ pﬁat’?p ggﬁb\e BlM s %éégc“rﬁaegrst and

abademdWiatabasd e,bma@ﬁeme arbeurﬁ@aqmtnélaanm@wﬂomra&ﬂ utilizing
Such st andar d- based an.coptribute %
qﬁr?mnlg (EndeS(I‘,l'Il.PtlpHél rary coding

tail th refer .creen. shot

G ifitian oot Astar AR VNG S THRAILS GEREN MctpCorresponding

. etrtiigl conerbistibnrebdcts Bozltdgiethatwdrﬂ@ﬁmbﬁﬁtd a téfa®standard-based

assocj ated with des n ob ects articul ar desi gn.
Socalip reomalion, Bl 1ip becneTarabaditearnbinedt, ofES; Sjecond,
2&%& et Of BHEO¥taAS Q- lﬁésea &éﬁd‘lﬁtlm iffesnation2inBéxethby ke same

to C nts such as asphalt 2806, |abour 2808
o?taﬁaﬁ@%ﬁs@dggw%&ﬁW%W &spondi ng speci fications

I2810h Rglﬂent%éa ﬂfov&hme@@nmmntae%aga }h%ao&e 2@808ard-based
n the, exa e enbqodi nent, . a onmLsed fir
CBropaTisR SRS N DUCR PRECEERPo! EDT SEAMBR. it AHEdion to the

. a0ekCripaom PRy 3043 ouéidrins@é dfahasstegmop‘émﬁm darhiamedayenng
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eSSl de ARMRIERY

PIEReEY 17 mey e SR APEsE: AR 1P0li & 2BaseRiBd by the person
ask.n&m&etdetad lfuiierciiatiasies emdodetitated (Dniacr&nmayrbe implemented
CROEER S s 1S GRD A ORE 3BTRS pragerios o the

".dbllab@fsqwmmaog&ﬂﬁatﬁm lidi the sameofm;him fasodeddribeBl Above with

sof t war e erface 400 _as sho :
THRERRS b de3Sfaion pbrsat k., Sy, thtdartpabdf propsgies can
" torititauté &s4 bill of oamtitedys themitpmiermumm are selected from

the dr li.sts, 406 8, 0 .
e agcnoiE e 3u8 Semih prbBaiitfy S8 AEthiogd ip more deta
5@ith irefednice k@dhé scrbem Isdom@wmmohgmes Atcdd.dilm th BiN hseftware_
trades i,n a rel evané?cgt andar d. t he .des

A Ehins) s ERERs, R gorggiated win
96es:dﬁabbjedts a@)aarﬁada ddsider. aEor exan‘upje & nbdwn gt Flgure 28, parts _

. , _El ecﬁgég 36% Z%E)?Nrnrr? ow %6? d§r dEun‘d%EgN@sgﬁ %011' can be linked to
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- components such as asphalt 2806, labour 2808 or concrete 2809 and correspondlng ’
specifications 2810, 2812, 2813 of the components 2806, 2808, 2809. In the
'example embodnment a customised f rst database component |mplemented on the
BIM platform of “parts” and “components” is utilised to assign standard- based
information to respective design object of a design created in BIM, for later extraction
as part of an automated bill of quantities generation, and in conjunction with a

second database component implemented in Microsoft Access.



Measurenent (SMM for building works. "New' button 503
is clicked on the create new famly panel 502 to

w@e@anssial new dat aset fil e. On t he sel ect dat aret/s€&2002/000304

panel 600 shown in Fi g)é(g the rel evant trade code,
for exan‘ple’thetrade defor concrete works, in this
case "CEMSO dOOOOQO. xm * is keyed into the fi eI d 602,

followed by clicking of the OK icon 604. A new dat aset

file iBuilduwp offirgt databaspicemppnreRted in a dataset file

di spl a|;gu,f’%g Q@m%@n@@t e new famly panel 702. The
NI tHe B me&tackidon ag%oWﬁi i Eigeel £ the FWcbrinAbcon 402 on

nanme or code 800 keyed in the created new fam |y
oiieamemo ban 04 roslivketh emdgu?r@nss Tallonedchy [soMpRNgRe’ fi selected
f‘i’r&rﬂ fh@)’@r@pdéwn fiielsl a9&dadyy @ & Bme&%%érfég@nﬁﬂﬂpanel 500

he exanpl e enbodi nment, the name or. code
t FROTBETIOWE| %n"%'e)zbléﬂ"@ 804 J& §licksd tp Bulss components, aeqogring to

t that radestinen RAIB R IstaIBR). Us @k dBsdribed @xamplee the standard is the
enbodi nent,, i nput_of colon ":" is not all

- TRiBgEPPe Stanqatth CR Pt etibiimérade; AE A ﬁa?ﬂgeofw cGapestruction
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8%ctr§manMéa%b}efn@m @Wdfanfd W@E:Meﬁ)ul Parst P Standard Method of

place of th usin
nMeéﬁlgameﬁﬁ(eﬁW) %r@”d'ns et atﬁ‘@“ﬁ%’b’ R Bl ioftfad or e create
dR&w Farpity piimeBSG2 BRfedte aqmzsmas_eanré i f necessary |

-short ene to neet a given | ation.on. the _nynber of
hput  DRAhS AL dataset i RpELOat Show oI Sothengieant trade

Théud, amlés(aﬁmlmqnsnﬁa&%obelfeg dohete vorkd, | inn@xé case “CEMS-

R T R

- ARG Gatdsed fild ishthtib erdA¢8, | shacaisplayenin 9 Wtdset fie dissiay ¢00 of a

ehec Rt rRDd 5% Ty Sovel SBRBIIE Sy isadfeied Sna e
paaak ol@?cﬁb 860 Béyédﬂn oA tid greaRdiiew family bénéld’lmz as shown in Figure
mponen

h
RO dE o TSR Bl kR Taiowet i citkinadhs Oicn sy 1n the
tlaﬂa#n;ﬁé %ngj?bﬁﬁﬁ@'ﬂ , thednieher dodkeB0drdnduthé TdescﬂtpﬁGT 8d2 fa{eomsed on
[0 o) a in ’
clb 3Pl o SRR i o B sntereNsed g S epsmplp Srfpgiment

Smm:adsfa:orvmt“ "dy abt allowed. Thieref@s, inahe exdtnply efrtiotiaesait thethame or

s etvamgbb @ising eMic ﬁmppﬁdinFurtF@tmste itgvilCberppprecititedribat thedescription

B R st o i elferdloeriath §.hEe D oiyrn tgghlfcen the

r erabéredd ifput bharbdetqofmempl@rvmnmd BIM softwane. f ami | y

'conpon

e e T )
V\Mahagaf;mnehs@x) 8o shownl ire Figure 9. Wtumlesmgpj meemrmd)namstr ield 902
o o SbrrBRL S wgR bredlad ¥ abE@i iy oga new
afamuyoccmm_eby Llipking on thkidddebution 90¥e activates the edit component
panel 1000 as_shown‘ in Figure 10. On the edit component panel 1000, the name
(e.g. '01) at field 1002,.and the description (e.g. “generally’), at field 1004 are
entered, and the relevant unit selected from the unit dropdown ﬁeld_ 1006. Itis noted
that in the example embodiment, units such as No., Iterh, Pairs and Sum are not
available, but can be readily represented 'using Pc (for 'piAece') to represent those

units when necessary. The save button 1008 is then clicked to save the added



Bui l ding parts In the exanple enbodi nent, building up
parts for the first database conponent is inplenented

w0 p00g/0331ni | ar fashion to the buil ding of conpoP€rns62007/000304
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descri bed above with refengence to Figures 4 to 10, and
will now be described with reference to Figures 11 to
1éompoment.t IEisBhd/combbrenits may isy bt st treseditiouttoni 906 (Figure

ol s ‘BRerted Aoe TR, BdSs B B e tBated o

: .S-BhuEtdipEﬂhofd compdnentirfopttheiamily sdrspdnbitbeidd O@atedn t he

Dot onh 3RGE0Y o RABRIRg 66 40l RlRe . le) S Scolds i NG rpentioned

t haodﬁwme&femnt&m ?EME 8,"ilNdhve e)bam;ggenﬁﬁﬂﬁ'\em XdAl ndtepad can be
f t {
olisgEc o7 et & RonbeBER Tapde afoarhaoBin Bqdfi. = vinve

s hppweciated Byguparsdrdskillddantied anant trade code, for
exanplg #Ee trgde code for concrete works, in this
case " - 0000.xm " is keyed into the field

1302, frolthewm@nh»e oérhhddimgntofbmlbmgﬂipi pams 1‘8104he KirstewWatabase

s, created

QB REGHe i dmaealsiGh 450 SEimes T3t 38, B Putko)op samponents

1déstribadh abnm/\Mh cefemned tddigsed 4fto |1e mﬂ)mu sow dleaddtsexdbed with

15

?Qeﬁ?ftﬁﬁgf‘p@?‘e?“f%dg? 371500 k.eyed.'i n on the created new

'shown in Figure 15. A description
1504 i Bromh @ BRY software ihterfacevd 800 gs showk imBigutes1Okhe TriForma

|88 458, b0, BTN SRR TR B i are

Agelected fromi the ninopetdwinhiists 1106, H40B| Kinstbé mammemenhpanel 1200 -
T enty

'; Ioﬁv\rﬁé @nﬂgﬁ @ Qr?évv:e@l}ttotrxl %qtls %T k%g ) rﬂ)mdd YR rpt%rtts (Izaté:c%rgﬁmg to the

. otradmadle the WEMS. i“Newi hittgn éﬁ?ﬂ?ersedlckmi om tree Erehte sdvo family panel
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{gc%aq%g r‘%@vcﬁ%&e‘f?l on ":", and later changed using

not epa ermore, it will be appreciated that _
t h e deGorthgselent diaset ﬁwpdmel d BOR enowraindFigtirent; dss ealgvant trade
SR *hF L ahribId G t?a&' %He'fom@%k}e?{ Bt Pﬁ’s @g’o&{se"f‘CEMS--

i nput arac ers, for
Tﬂ@@ﬂéﬂﬂ xgnl” pakeyelieom tbe ifialg ‘taoéaiou@ww by clivking o fpe@K icom 1304

ﬂ éta&R R'thh2PRA e]dzggd%% ?“8&‘”}1 arha't:aS%W h&%} ey“hoo ofa

e parts ] aSSOCI atedw t
fanatqmquamﬂymebm(ﬁg TDhecoewdyl cisialted daipset ffileehifidyis fselected, and

NERW rTa‘?ﬁH Jerc QOQeB&lf mgn ﬂ'ﬂﬁ ér?%gg%@wqgﬁogﬁar}é Q§02 as shown in

.activates t

1l7|guasn1$ hé\ de|$ctrlptm t15%msa|alsmmed timefoliewasl by cgcklng the OK icon

S0 DGR ety 18 AL S50 i Wfrnon 150

_Earesbaaeg gathesChitys. bAgaini itdsl natddniat imethedBiM beftwase used in the

' 1&%%;95%%0&6&%,5 ing&eofséo?&?":dﬁsﬁtgti ﬁl@@ad‘. .Therefofe,»in the example

embodimeht the name or code 1500 is initially entered using a full stop " in place of

)

the colon “”, and later changed using XML notepad. Furthermore, it will be
appreciated that the descﬁption 1504 may be chosen, and if necessary shortened, to
meet a given I_imitation on the number of input characters, for example 73 in the BIM
software. ‘

The family part 1600 being created will next appear on the part manager

panel 1200 as shown in Figure 16. At this stage, the parts field 1602 associated.



above with reference to Figures 16 and 17 are repeated

.to build up nore parts for the famly conponent bei ng

wee®@anadol I n addition to changing the full stop&I/$G200t7/000304
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sem -colons ";" as nenti ghed above with reference to
Figure 15, in the exanpl e enbodi nrent XML not epad can -
bﬁ/ltﬁ‘tﬂ'\é ksRfl &t adbd Hé'fngr &thega\klﬁ a%p@ﬁﬂ'@%ﬁﬁforfaaﬁb\mfaﬁﬁly part.

rrponent conveni ent be appreci ate

S hakans SR ithe @4 butEncTa: Sctisplep dhey s part et oD ghown in
Cﬁ Fénﬁﬂt OhNRe %8@?8&* pﬁﬁélalbéﬁethegarzﬁw@‘d “031Pt|@ea@§<ﬁaﬂ3rteﬁu 1702

odinment _is i enented in M osoft Access.

ul§eﬁnt¢fﬁﬂer'rfh§c§@vi 8’(9'@0% Hé0 s thericlighed togave fhe F‘i’q'eé’ P%n Existing

1884 inay 3Rl é‘(ﬁife%dusuﬁj"ﬂwe SRVbutef! fEﬂGeéil:lJJr@"fBS hehe steps described

drop-dovvn list (not. sho 1lﬁ|) Bl ank Database 1804 is
tﬁ!ecrvedw#tkeé%reaﬁe {nEigHes® 16 and bA Ak repsated:t Ruld gpamore parts for

b{r@rfgmp}cg&ﬁ&%t BYiAg Breaidd @ Fil e New Database d| aI 0g
I s displayed. The drop-down arrow 1810,

cI i ckeH‘ peditian fo chaaging fha fil #BPT opriPatedirlops ‘{0 mentioned

Sé&NerWStH rléﬁarél%lﬁd:ld;drb M8 i thd BRANSE lembbamndnit b(MLW@d}Bpad can be
ndb” keyed in at the file name

1st(‘i@ed g:had't rreelicala & CampPRRNt famiy o1 qoew@aenw‘/%'?'%@{ve gs will be

Ng¥predahRBYR Setbort HigRIIS teadrect ed, and a dat abase
w ndow panel 1900 wi Il be displ ayed upon sel ection, as’

shown in Figure 19. The New button 1902 is then

cli ckeguli@ up SHRledBndl MatabR%e a gbn@hﬁ' 0g .box 1904.
Create_Table in Design View 1906 is sel ected fromt

new t abl'@ &PEANSy %&bafgoéoﬁ}ﬁ’éf"%'btnf'f‘rﬁ% BYRTERIP c 16T iment is

t hep1&Hemed e M.&@&S’h hecdsbe Oititet ol thtddarel 182@%’110whﬁn Figure 18,
shown_in Fi %ure . A Mcrosoft, Accesglj i ew

2 0FIe RoRcTPU Sptelyee AR #90e Q) fist (not
i §h6va)g®tléHkCi§éta$éttsé| %ﬂmeﬁl‘,@aﬁﬁd&fﬂthghﬁwﬁa@ pkﬁe{ 1866 to create a
resse 0 hpve to e _colum
BiRRK aFesw Blbere ad\d@pé!?d%(%« PRGbaGs S eRK. @%& s giglgyed. The
?E%W%m isNbiorkeRy fgS @él@?foﬂd)f the appg'th@ dritkefa storing the
at 1.n e exa nen ospflt
negcond)! 'BW%H?/’“E t gﬁr‘o ﬁletrﬁ@eﬁ XeP¢ gﬁﬁ) 5—@%@8 tdtge ?le name.

afiéler84D, 41d tha crdifte Giatisn 18140ixkedl Ofhd trehied Wabase&:an then

(LS LTI NIRRT TN ) TR

24 8Wr( inl Bigare 1) Thé\Neivbut@n 19024€ theneclickéd tobdisplay tHeenkw table .

 Stop T, A S YRR ST oy o e

adRg box 1681 kAl cenfidedshpvicking flegOKebuon 2008 ial the new table
i S and “Fam |y Code" is entered

.. Size 4
e aPa'f‘ﬂéag%trﬁsls(S‘ﬁwf‘l"éP@u?z% "Yes" is selected under the
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T eqUI rAdedrdEi(ﬂ A%SBMasl%@tﬁ\liMOOI |pttherm diﬁiﬂﬁlyedsasashown in

féturef b‘F Eam%y%% is ?ypeg ngert ﬁelé rr]ngmteaigllog eo'}Mb key is pressed to

move to Data Type column 2104. The down-arrow on the drop-down list box 2106 i is
clicked, and AutoNumbér or Number selected. It is noted here that in the example
embodiment, Microsoft 'Access-does_ not allow any. spacing in the field name.
However, after clicking the Caption box 2108 in the propertieé érea, “Family ID” with
_space can be entered, so that it will appear in that fashion in the data sheet view
2400 (Figure 24). A snmllar procedure will be carned out for the rest of the f eld

names in column 2102.



in Figure 23. ">" is entered in the Format box 2304 in
the properties area to display the data entered in

wap@snsase. "Fam |y Description” is entered unPEr/SGCH®7/000304
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caption box 2306, and "yesi3 sel ected under the
required field box. 2308. The pull down nmenu (not
shown) ngit, FamiEs zzb@rhs?a%&t Ki81d1226P afPARIEHAE RN @ble, as shown

Dat asheet ' Vi ew clicked to change to the datasheet vie

| forFiauecic Addeiictigr 4204 & SEiang) endrEaminCge] 1 entered at the

r 84ftiofl ﬂélﬁ%oeasvésh@éﬂﬁblé&e&hﬂd&r@he%qu}&ﬁfaélbokﬁms t he |
right arrow key or the en

tot heF?r@rhéQﬁéﬁﬂptfqnemoﬁﬁ %H@étrf %%83%5@%9 to the table as shown

| Af QgirRtaz0 N> fscérnté}é@m){h% FArMEPe80L304 iR tﬁé‘SroBéﬂie%)ér@ﬁ)edlsplay
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eheadate ienterom ik SPPareaseo w @MYy Rerceplary is eRiesRApndsY the caption .

V@é%@so@f&ﬁ Jebeséla&bhmrﬂeSMé R,thﬁéti fickl 6bx24888. The pull down
Siml ar%ﬁ?a Fam |y Code of "05000000" can be enter

i Mepyen ‘P‘”{P)Cﬁfd@‘ef Yigwgicon 331015 thepusalesipdeatd Rart@sheet View
" SHRREd B hahge If@theldatéslheeméw l‘dn‘ ads%fééféd%b@rﬂ for ekﬂn,&élﬁb Family

- To create a "Category me dat a

c bt resersi?tfiZngs ﬁ?%’&ﬁ'@ge 126 tT H% T@Hé%é%% F'Q'E}@&r °¥‘b‘éﬁ¥é" the enter
}Mﬁé cI::érﬁB@ru@é‘d?fb h@vE't@WfIFerI]%aﬁut ?é'!d l"t’ﬁegtgg gfé)}dl@)éﬁﬂmf&ﬁﬁtlon for
e am as_a ] er | e IS a
L Sieresle SRAA00080 o SISO Bl 21 K Bliow TS CERGvK section
IT e%dulli@ f&aé@asﬁmth \{vutkem«cmeg@d aiyoaswtemrrg Fﬁmv@o%wdntse under the
a arrow

e

G bcriplen g HE e STER I o Eode o PBRGTOGED far Bo entered

em&m'%mll'yclﬁbdeCﬁHIU bR0S ToRsWR IBF ehtBling BCHERStE WORE’ in the family
% " for the cat egory description 2604, and

@L@SCUHE%}fﬁtl%é41ﬁbm ly IDfield 2606. The remmining data

can thgg b@a@“eﬁr“ﬂétég@h" OVAbIY) hhmdomaafeedémasbn ddm@sponding

first database conpone eat e used
BBRRIGa & RS NReIeRCHRr: GoPGT Mg electiteo i B, 21 to 24 are

dfam@wed)tarﬂnth@ménnmm 2600 b NiBBéeRbId bem\m added! to the category

Dbl BaL5P 8RaWeTr Pt 3o afueo iy g SEecsHert ot Bagq.ghown in

t FigLRS26; tige T3 REY, (thatigiairiow ked76rAhé dame keptambg useéd Bimove to

bloBChalesiy sad¥ AeciAer oFeroBiAm . 805 68 B ¢ jas b pategory

aGod 12602, iand Fi"0for the2dategutyl destription\2604, and tP |under the Family ID

SNSRI TR et <2l O S 8 Y el b oS avpsseigy nthe
afgt gataioare ad;&tp@hama:reaw@ ane¢néed inwhe slodifiee BINMnked by
t he st andard- 3‘ed|de®|f|cat|on cQ

Ct anaaPIAASRBR J60 o1 oLt SRy ercE Ry B BoldRan o greated

' 'SﬁoJIong%t dimilamprovediee as 'theobrd desiribad abovebwitie ceference to creating

descri n i ntormtio whi ch t|||s | n__. . -

it atiedoct Boipr TP S teblele ) 27 atesio™ e B @Pssgtion). 2704

i (farhities ) 2206 (ead)cahid 2108 (shb-categon vdl&bahﬁ&pdhyedﬁpdmmcrosoﬂ

rther_stores - st apdar di sed description el enent

chbses e Bt 00D 38300 3 PR 2 chied bart Beo¥ieE Wi standara-

neasedndefsatiptionl |As such, it will be appreciated that in the example embodiment,
the first and second database compdnents,’ which are linked by the standard-based
identification codes from the standard description library coding system 322 (Figure.
3), together provide a “total” standard-based déscription information, which is utilised

in an automated bill of quantities 'generation. Furthermore, in the example |



of quantities, conpared to bill of quantities only
based on standard description information used in the

w@et@saasidi description |ibrary codi ng system 322C(/5GH0r/@00304
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3). In the exanpl e enbodiy@ent, the second dat abase
conponent I's based on CEMS as nentioned above. Figure
r@%@gxmne 69dba% .%sbn%ﬂoﬂmhe.r StH8S T Kdrfstandardised
S |n he secon ase conponent, the
f §ﬁ$¢f|P§Qn elemestpgimgeq for gurrﬂaeréaiqmtatmrmrﬁt@g {HgorggpRaningful bill
S %f tquaRitie? ngp%g ttoh Bill GGt (ﬁ%ﬁﬁ&s oﬁ!S/ adsed 2dif) Qtzﬁ'ﬁbﬂ)u Wescription

corresponds to the sub headi ng nunbers 29
affformatien et intthe standardidgseription @Bramqﬁngesyzﬁm V322 (Flgure 3).
COr I esRORES efdin 16 @nfboaiednt, timé%'éb&r'it?d&tab%e E&hHMéng%)ﬁased on
the description table 2702 g%ure 27) corresponds t
t KEMR a5 erentionedhabne- s Elgyrri 28 Shaws a@g@@m% £04{69 gheet 2900 for

t e@h&et%mérk& Fh TS 27 the rsé@&rﬁioﬂ‘étﬁbés‘é é&rﬁpdﬁémo ahé fér’hmé@. table
hird colum 2910. A note2 table (not sh

P24 igars 2\ FanEsscpiinine vk saiiens PROZ DAL BatPRIRbcsiable 2700

a?FlQ%CQY)b%tré’%@H@s b tthe rBbeReidm®y homBeRaboms) .pfanyheTne sub-
notei tab % gure 27) corresponds to the nunb
194

 ColRopts Tbler 105 bIoHI A Borpespanss g Iy ERGTE Jror, e st column

C ogpeNR8 IR sérpioh Qétﬂé' l>282 -(Vghr‘éaéﬁ))bon’@%&fdg té'lb(e numbers from the
measur ement on a eSIQgS b@bl@o% cfreated, levels
e

| 5! qoftn 29Q8. nbhe 1 964Eioste ?7c)r°°5[e§}%9’\dﬁ de fhgrnumbers

MERfHiha R c@bﬁtnf2d1ber@ﬁot@f2ftaﬁlé‘ (ﬁﬁt%ﬁbthn FRjure Q7PWEHi(§H can be
view of the elenments which are to uanti fi ed.

t KeeatgdvinsthetspiefashiRp s deserest §b%\feeth peferanes; to creat'on of the

r abRAr @blet 2708 (FgUre \&7) |c%Vr6£po?\Hs tb "thé MambeP FRAE BeatdutR column
of an active level e.g. 3000 as shown in Figure 30,

tR812l enent information icon 3002 is clicked and the

fam | y assluRing 9snily, 98w, t&enﬁbﬁmgaﬁd for@ulds3004. As
previ ously described, a famly Eresents a

parts, 1peiFallyxhefare any BRESITe RS0 3 Hss'sﬂ@ee%qe'ie@teé’ devels or

t Irus:efsothafiaté 8 tbe&;oha.aetem f6|0§ PaftRulal hﬁaa@mﬁfe@m areMitdted off in
trade i s sel.ected as the

oRTISENR IRIR 3 REtenATH o8 "@ﬂe@ﬁﬂ%m’h'cm@sa 1 o guaicn 63 i he BIM

agpfwael thoSe BRfientfark Vﬂ'éfé’rréd togiscédﬂv@fevélaﬂtll sis
sel ected fromthe dro vvn fi

"pile reﬁg:‘?egt@ I aclivg e\ﬁl]soogpp ap ﬁﬁ?\ﬁtan Iglgure 30, the

exRInt irforRrlibATdoh, 300R6s pRked and it fantip seicate ftdme the dropdown
c?}nponent s to the desi

t hat
SR BRIG AT VR SPRer B yror RIS FRIPEET e SLaHR hperts: for
OfaxéfﬁalélJ{ @rﬁ@ﬂ%lt mtéétﬁmhb Qhélﬁd)dcrété iof @heI i’@&hdatﬁ)nuﬁed‘atmly code for the
mat eri a e S. en
BB aPrisTis e, B Bietiscras 56 T T el odeh based EGEMS in the

hexarmple@mtidiaedty neasure that el ement. For exanple, a

pile c
P %Pext et)he appropna?e part of the family or group of parts is selected from the
' dropdown field 3006. For example, plle caps may be selected as the part. .

In the example embodlment the part defi nition links the components to the
desngn objects that are to be quantified. In turn, the components determine the unit
of measurement and the unit price that is used. to apply material take-offs.
Components are thus linked two parts through a formula. The formula determines
how to physically measure that element. For example, a pile cap can measure in

two ways, the volume for concrete, and the area for formed work. '



two ways, the volunme for concrete, and the area for
formed work. To assign conponents and formnul as,

wdreoBos3mal i con 3008 is selected, and |i brari esp€DkGmoz000304

by parts chosen in the subggquent drop-down nmenus (not
shown). The part manager panel 3100 will be displayed

2 oot bl oty BT 175 ! o b, o

-f libraiigssfotiawesbine partsechosek én BieGabsenuest dropaldwnfraénusedt shown).

vﬁla%'bgprrﬁbﬁé@ mﬂaﬂé( ggﬁcﬁbﬁgb% gﬁsgl e?r%lggcfvsr%gﬁ FgJéJ?je 31. In the

biamiles 8110102 thé enprobmaik é@h\“)aﬂd 10560QQ0100a1+.80.80.00100” for in-
3%&1%6“0? é@%@%zé‘?of‘ﬁ c'teQi Eéll% I%)fthe '?QQ%H art selectlon in the -

onen IS Se cted an varl ous
ap@“taﬁlejémowefm exarhgler'e3-pillanapy’ @t BP& iThepgdi tgﬁ@l &160 is then

eaﬁ:pe(? fantd?ﬁe &?ﬂﬂ? [%H& 3560 LibSajdy Mr@%'ﬁf%ﬁ@?ﬁ For

mponent excavat1 on'
for byRemmmp@ea§53@ﬂe@I selpegied nod tr@rvae&mraporfeﬁ\ts @rneadded

_g@rg%}gﬁ\%r} Iev rﬂrf%ls as&@ﬁ?é & SBthds %“(;J heRfsSA t ala field

10

ace top I S aSSIg
T&%O‘bt Eg@xamoter fasdle eoronenent texcavation’s frrautag VALY fordy plume is

?s;%eﬁz §nort ee%lﬁl et %rQﬁé}:&ﬂng&W%ﬁﬁW&k’aWe formula “surface

signs e As descri bed

. ab'@@éSA) nsurh@e @gmml(thmmﬁmmS@@ gssdangdgn el emrent
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1 ayout tpi Pérﬁmt%

25

or obj ¢fd sREL Hgs&iﬁh& léb@\;ee\gltm%?er@n@fotFlg?\ﬁéé gh %3%2 éré‘ repeated

turn, every par I S assli ne to a eS|g .
ofo esmwpmnaeerm andaformylae f@'bﬁit\?héi@ﬁlgw rﬂl@ﬂer@té tﬁ% descrlbed

P26dve, E’u' k pleVeérhBod @m%@gdés%tel rﬁerht'cﬁ'%ﬂeci Beift calculated- :

part is throu a rel ant” va f or nul

| ohaqaarnafbﬂsslgﬁ@%i%sﬂ@j Avreneser; partbatg fﬁﬁ@i‘ﬁ@d" @@?ﬁ'ﬂfh gbject or

| ElefheREhagI 8B 18t 6@9& t bR rtﬁé“p%HS ﬁﬁﬁlyQ@O@f?tc%mponent
POl o P

can pe picC osen rom -down nenueés

tﬁr@t s linked de |aypaﬂ t§a‘tf¥'§§d dlapagiage@'eawa vilid dprutp. A" or part of the
s‘?%r{?@érité’ 8hy be'?ﬁéﬂh@ﬁ%ﬁ%@ﬁ Mt llcé"i‘le@ede%@leig dréatédane prewous

ases. reci at ed person skill in '

t ﬁ@lmerttm@n bﬁ e-ckeq' gnd s RFestadh aulhawba@@ue%ffﬁ@riempgewously i

"Béalka dRittadey Bn@ra‘é%;ﬁéé' Nl?érﬁ(atﬁélydﬁéh %§|gﬁ|’h8nlb,%a‘ﬁ%e added to

generated on the BI M'software, en-blo I'n a dedi cated
bhhelqyiqmse%es& on", or both. Generate b| lls of .
quantities Fromt he user interface 3300 of the BI M

software, the quantify icon 3302 is clicked, and the ‘
){’Vhﬁa par@gﬁtqkfllym dh%aggth% Q\egfgggand second

Chétﬁgﬁéé %@Bﬁé‘ﬁls' ﬁha?l ger Sunﬁﬁip AorbGESdivel %@@es?n@' 8& being
box 3400 w | di spl ayed as shown in ure 3 '

nd
Foeneratge ﬁatthe BW‘ F?ﬁ"&afée@‘eb'mﬁk'&ﬂ decicaied byid2ip “gession’, or both.
sel ected. The | ayout dial og box 3400 contains settings

~ that control the output of the report such as whi ch

30

35

item aﬁgnerate bills of quantities
From the user mterface 3300 of the BIM software the quantlfy icon 3302 is
_clicked, and the Iayout button 3304 in the quantify dlalog box 3306 clicked as shown
in Flgure 33 o _
A report layout dialog box 3400 will be displayed as showh in Figure 34, and
File Format, in this case “Excel Filé" 3402 is selected. The layout dialog box 3400
contains settings that control the output of the report such as which item and
attributes are to be reported and in what file format the report is to be saved.



attributes are to be reported and in what file format
the report is to be saved. Pressing the Save icon 3404

webkwsm®ssivhe report | ayout dial og box 3400. Fr oP€T/B€2007/000304

quantify dial og box 3306 (Fjgure 33), any |levels of
the construction design can be chosen under the

f .
i e o SRE e’gﬁ's JB e FBf Byoliraldg Bof aDp.. From the

qauantfy disieg bex gsek é'ggureﬁ% amplevels ©h they eonsiyetiprudesign can be
aEh &Rfér%@ du%hﬂ#%rd I‘_’m& fidie 3§§H ?FlBﬁl%oﬁ) Ffﬂeeﬁaﬁsbutton 3310

og box hown i n ure 35 pears. The saved

'ré@gvte s ts'@ervpleqtse@ twe@eﬂ %ﬂﬂlﬁgt'ftcﬁ eBiocess: The dgport can be

aggvefd tjﬁdé?adﬁeapp?gﬁlaté"ﬁ)ldé?ﬁﬁfeh thBYsahE R@p%\‘tﬁﬂle's Mstdiflog box 3500
‘sunmar in a report results Excel w ndow

28bewadn Figin 35narmeFE- ¢ THE. SevPd TEPOTE CAB e wawe@moselectmg the

T%Jréct?ol%Féﬁ’d ﬁle%é’ Snd 1AL rdporiSRb P Bk Sfbwd iR IRVWsuminary” sheet
gure . , the Macro nane, in this case,

0 e Eport rP%“'@(ﬁxé@‘t"éﬂdQVh 36Pranshovn ipiFigusg 3Box 3800,

: and th‘F‘i’oﬁthﬁerrHé‘mp%F ‘3‘?0(381380% S Macfd<sdmaéros EOR |bnselected as

10 g

15

- 20

25

%ure 38. Next, For mat BQ di al og box 3900 P
%‘M%WwF'igH’eFﬁ% uNextattte Mao names inpihis gaget dhirdiResylt’ is Se'eCted n

ptrees ARerd Bialddy tscs)@tzgod %dhhé,t nsa‘ nstHBitdrl BEER &eé]i%ké’& b8hown in
th reference to Fig on conpl eti on of

ggigé'lr%@ﬁorf"‘%ﬂ‘ e 0‘5"1?1 BQfd@Qgﬁ{OiXt:‘}gQQ qp@g@rlstasAan iprfdgure 39,
Oén@ e %n%@gn 3902l Is%r@&se’é% iftP4é thesbi bﬁéé@ﬁlttééﬁgener?tllon With

conlrmcor‘rp etion of th e rep ort eneratlon b
ofeTegeaRe (@ FEurel R0 /ARN OMMEtGR o gaP@aliem ke it eiguaniities report

DS BEOK Butfbn 46096n didlbox! 400l s prebsst folwhfifnd §orﬂBI@N<§h of the

process described with reference to Fi %ures 33 to
sh?;Rﬂ”dgﬁ'éer?E‘HbatTé‘& ik af Quantitiase AROG ilh eagﬁﬂ‘?ﬁqt%‘?]tung?r different

Vlotidhkers &.9. ubes, dd?OUBQnﬂ |sCHb'iéH ithdt &fie AHbdve process descrlbed with
specifications. It wll be appreciated by perso '

skafetenge (o Fioessa#d o dhsnoniieh Bipselsd WoReYRANRIRIP G amendment

meidritioht *t@fh‘é d&lgnbeqmdt%stéhddiféciﬂ&ﬁﬁ)ﬂ@t I nvention as
shown in the specific enb ment. wi t hout de

from t Hevill ﬂerﬁﬁpr?ﬁ'a@% By & ?ﬁrs?'h gkilled,igribe G that m%l'gﬁ/ variations
d @ﬁ@/br h@dlﬁcﬂtﬁts%ﬁ’ﬁ Bé tna@@'ﬁ@ @hé@l@%éntﬁhﬁantlbﬁ aE ShowR i m fh@ specific

Sld %lnall ects to elllusratlve
nSf" Mt d?ﬂﬁ““&( $ﬂi|t e Spifit IOk SPepe At 8)&3¥F;51“8" as broadly
eabsm‘ibee thd preséntasmbainaents aﬁkﬁ&t@&@@ﬁe &6 Bp eBesidsredirtall respects

| epent ed for, providing the st andar d- based
d@% HeBHYeiaRe SehtesIGHVat i | i sed in the autommt ed

gener aFopexanple] Whil@fn Geaskdniple embodinvért!firfieand second databasev

ap eCIat ed . that SI1 ngl e, conponent data |
PERRSTS dath FERPSH oo oBoSbi BE1 SAOErcRAsegy description
snﬁém.ensmmbed hl&ltthé auémat@uegéneraaudnebf ofll beuetarsmies it will be

P Repiateiac fhaf A\inole Soiparietl HahaSe dvovn o TTRIPBRIGE] JAEERy n an

- t ebjebeddsehea dﬁﬂgﬁ@oﬁwﬁt&%d\dﬁ tﬁat a“stﬁmdérﬁmufrmer of Ievels is provuded-

30

gen : ?tstngge componen? da& ggé for s?onn%st?tocéeastlrgg leve of atandard basedv

~ information linked to the design objects.



construction project, the systemconprising: a first
dat abase for storing object oriented design data

WO e@8m3HENt i ng the construction project; a secopdI/SG2007/000304
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dat abase for storing a standard-based description
associated with respective objects in the object

ogiNied design data, the standard-based description

i dentifying standardi sed object properties associ ated

wi t h cdrr esPoRYiteR &ins?’l‘?lé{'"%@ 6B} ot tyapfitigs @ssociated with a

CGB§§théﬁBh ?Fbj@étoih%céysté‘ﬁ‘@oﬁpﬁﬁﬁﬁr ator for generati ng
uantities based on the bill of qualit

descrl Btffﬁtnd PB?%@ for %Of'%eb@%?@%ﬂtsg designdata; r,epgqesgntﬂ\g the
1condiRichibA pdjéctsecond dat abase conprises first and
second dat abase conponents the first database

“conponariecPdd datahaseyfos sinring: a-standaidbased |qu5€’éRtl%hass°°iated

C QAR e85 Qivk ABfsLtiA lind BBject DRBAeH VARSI W, Ahe ¥¥driddrd-based
the object oriented design data, .and the second

dSESHIREN ¢ JBRINIAG PANAAIiseHy QhistldaPPRSHies associated  with

-d88FEd IRy doMSRUBIIN SHje@s HPHeaddtrubtidh ﬁ:@;é&wdl ng

construction Ob ects in the construction

i ndexe@ W%’ﬂ'@’sfﬁh@e@?éﬁﬂﬂ‘ﬂr thep Rillegf |qdéﬂt'tfeﬁ E’ﬁ?‘?%rl’" the bill of

CQdSties YesdrijftionfibrAn as claimed in claim 2, vvherel n
the first database conponent further stores a fir

part of- a t Sbasysem e (‘é@'ﬁl%'df‘d: s dawhesn the F%?P"d database

| BbAPpASEd frst afdideddifi SAGPASE E5HhpOIRsRs AREMRIRLkalsHsRl ®nponent
a_second part of the standard- ba d descrlgtlo

i R oHeRRg Shandard-bazed; jdand PafoNCPoiaReaSIaFiPa Wil the respective
f HediBR roLfEUIPlih Thé bifedti drintéP Rlebiat data, FREr Mef Qécond database

- defining the standard-based |d§nt|f| cat i on codes and

t FRmPPRERt g5 sfortg siRBdadsRREd deReriRtion daformatign gssociated with

| BbRESPRntH é&rstml.eetooqb&@m e @BhswiciohOprofdce ihdkeldNby the
the first g(?t aba onent. 5. The system as cl ai ned

i AP Sfandagd-gps 'dleul' 'P"&Bﬂﬁ?l sing a second
appl icati onTnacgy@té‘rﬁrasdefameagnt&lemsezccwdereaf theffiréth@atabase

st andar d-hased description infor for se]ecte

GRS Tader oo Bist Rgrto = A ob B efogdeghieed description
cmﬁmah alﬁd tHé Qe?dﬁd ammsélcwnmehn sﬁﬂ%s @nsecndt part of the
pr ecedi cla urther conprising an object.

o?laaﬁ é’ggﬁfé? &ﬁ?cﬂﬁt&ﬂﬂ B'UBRIPRA to the first data base

for geaer at Thg éﬁ&erﬁbaﬁ(ﬁlalﬁfddem efhite 3| gorthiét gomprising a first

R ERYoR mia oo e ing Sartlard el Geihoion 805 and the

Nt q:taandaartdesetdndmcmaqw description information for- selected desugn
objects for storing in the ﬁrst database component.

5. The system as claimed in clalms 3 or 4; further comprising a
second application macro for defi nmg the second part of the standard-based
description information for selected design objects for storing in the second’
database component

6. The system as claimed in any one of the precedlng claims, further
comprising an object oriented deS|gn module coupled to the first data base for
generatlng the object oriented design data.



el ements chosen for further facilitating generating
the bill of quantities. 8 The systemas clained in

w@rgososlEoDf the preceding clainms, further conpPCEHBGLPOAN0304
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assi gnment nodul e for as$ggni ng sel ected data fromthe
second dat abase to respective objects in the object

oriented design fﬁérﬂ Qs‘dclaﬂ{eda%?'é]ﬂ' Reel 6f Tt ab“ref:&fmg claims,

quantity take-o f or “gener at

oWwhgieint the secand o@atabe%e vtufthera toiest neeﬁtmﬁngl@?féc@escnpﬂon
t Q%.ﬂ@h@ QHoSH N | wﬂég fachitrg eriPhifg the'diPst &F&rﬁ'iﬁ&é gn |

data representing the construction project in a fi

" dat aba$e; stlbeisygtem g amﬁdlrba@éene@é&q preceding C'a'ms further

a%ﬁf?)‘rp'r@fn@dad’\’assigﬁrﬁélﬁterﬁbﬂmg feph&ﬁbﬁmlt; "seié&‘t‘e@abt%cfrom the second

orie desi data in a _second abase,

stiatabase- @aS%QPe@B‘SQ:lqbﬁﬂqt\%n"l'&énPPWK r?g'egt%éné‘swensdda and for
oelssgh.narfemlgé ft RaRAGitakedrWi th correspondi ng

construcCtion objects 1n the construction ﬁro ject; .and
gener afi ng Phanathed for ogoenating i  dilh £f uapiities @sppgiptegs with a

%ahéttdc%n%n%@&e&t' e ABtHobRbAprising?- The method as
claimed in'cllaim9, wherein the second database

conpr i StAing ¢t§¢ctaﬁ@nge&:6%9ra%%%ﬁemsﬁeﬁtcgnswglon project
R HarktcRiEYdsees storing standard-based identification
codes associated with the respective design_objects in

the obSENGR istandar-Bassd)Aesetpaion ASSABatad with Jphasiive obiects

CHR 8Bject %ﬁénehoaésr@q aban ik dtdna UH855dd, Rhé Mandard-based
informati on associated with correspondl ng constructl on

oBEaeiriion, dgatityingst slapdargisedr oplRIeEt i RERPEEPSy 2ppReiated W'th

S @BReSHEHHIY ShRueetioenbEkiin fld Sshstagfsn bibjédtﬁa:ﬁfcond
dat abase conponent. 11. The nethod as cl aj m?d in

aim
10, fu@eReatipg e bdl agauaniiies paged jansthehifl © apalgslqso@l%ﬁcnptnon
Ofibidpg standard-based description information in the

first” dat abase conponent, and storing second part
e st dRdar dP6ABeHod GECHABTAtLI TR Boahetain the shgbnd Satabase

S eempAsestibang sémﬁbasé&mﬁ&ﬂan@tth@ éhelio teinpESks storing
in claim11; - further: cogrpqu Si n

L BIACRIA Parcidr e RO n BT RATSY MU (epaeSRpctive. design

| @Bflctd inCki dbje & ARAtcdNGedidie dbia it thpdirét @itabdse component and
- st andar d- based descrl%trl Qn |,?{Iormat| on for

Gskre S Sebrphen imophaie Aspoaselul Shesponding
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